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COMPLETE SPECmCATION 
Improvements in and relating to Locks 
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We, The Tale & Town MAirupACTtOL- 
ing Compakt, a corporation of the State 
of Connecticut, of 405, Lexington 
Avenue, City and State of New York, 
6 United States of America, do hereby 
declare the nature of this invention and 
in what manner the same is tx> be per- 
formed, to be particularly described and 
ascertained in and by the following* state- 
lOment: — 

This invention relates to locks of the 
type in which a key ping is rotated within 
a cylinder. More particularly, the inven- 
tion relates to cylinder locks on which a 
16 key plug is locked against rotation by a 
' series of tumblers that must be key sot 
to lie with tneir ends on the periphery 
of the key plug in order to permit rotation 
of the key plug in the cylinder. 

An object of the invention is the appli- 
cation to a lock of the class described^ of 
a locking bar to prevent the application 
of picking torque to the key plug and its 
tumblers. In its preferred f orm, the lock- 
25 ing bar of the invention is adapted to 
move in a mounting slot in the key] plu£, 
and to be projected into an opening in 
the cylinder that is in the form oi a lock- 
ing slot. Springs urge the lo ckin g bar 
out of the slot in the. cylinder to a posi- 
tion within the periphery of the key plug. 
The tumblers cooperating with the lock- 
ing bar are formed with grooves for the 
entry of the locking bar whereby to permit 
35 the locking bar to move out of the slot 
in the cylinder. 

The lock of the invention departs from 
those locks of the prior art that employ 
tumblers and locking bars in that the lock- 
4Q ing bar of the invention is not relied upon 
as the lo ckin g member for locking the key 
plug against rotation* Bather, in the in- 
vention, the tumblers are the locking 
members and they must be key set to lie 
on the periphery of the key plug before 
the key plug may rotate in the cylinder. 
The locking bar of the invention is used 
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merely to prevent the application of pick- 
ing torque to the key plug, through the 
arrangement of the parts so that the 50 
tumblers will hold the locking bar in the 
locking slot of the cylinder whenever the 
tumblers are moved from any one of a 
series of stepped positions. Thus, when 
the tumblers of the lock are positioned by 55 
the correct key with their ends aligned 
with the outer peripheral surface of the 
key plug the locking bar ib entirely out 
of the locking slot in the cylinder. 
Similarly, whenever the tumblers are 60 
positioned with their ends not in align- 
ment with the key plug periphery, but in 
predetermined stepped relation to that 
alignment, and with the steps multiples 
of the bittings of a correctly bitted key 65 
for the lock, then the locking bar will 
engage within the grooves of the tumblers 
and will be entirely outside of the lock- 
ing slot in the cylinder. 

In brief therefore, the locking bar will 70 
not prevent rotation of the key plug from 
its locked position when the tumblers are 
in their normal locking positions, nor will 
it prevent rotation of the key plug from 
its locked position after an improper set- 75. 
ting of the tumblers provided their 
grooves are in alignment with the locking 
bar. Once tie locking bar has been rotated 
with the key plu^ out of alignment with 
the locking slot in the cylinder, it will 8Q 
then inhibit movement of the tumblers 
because of its engagement within the 
grooves of the tumblers, and thereby effec- 
tively preventing picking. 

Cue feature of the invention therefore 85 
resides in the utilization of a locking bar, 
and key set tumblers adapted to allow 
movement of the locking bar entirely out 
of its locking slot in the cylinder when 
the tumblers are in any one of a series 
of different positions. 

A further feature of the invention 
resides in the utilization of the key set 
tumblers for locking the key plug, with 
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the locking bar being employed merely as 
an anti-picking device. Because of ibis 
relationship of the parts tie new lock has 
the extreme accuracy and effectiveness of 

5 a pin tumbler lock with all its attended 
advantageous features such, as master key- 
ing-, lack of interchange between keys, etc. 

There have thus been outlined the more 
important features of the invention in 

10 order that the present contribution "to the 
art may be better understood and in order 
that the relation of the present contribu- 
tion to the prior art may be better com- 
prehended. 

15 Referring now to the drawings which 
illustrate by way of -example an embodi- 
ment of the invention : 

Fig. 1 is a vertical elevation and partial 
section of a cylinder lock embodying the 
20 invention. 

Pig. 2 is a section taken along lines 

2— 2 of Pig. 1. ^ 

Pig. 3 is a - section taken along lines 

3— 3 of Pi£. 1. 

25 Pig- 4 is a vertical section similar to 
that of Pig. 1 but showing the key within 
tha key plug and the tumblers all aligned 
for release of the key plug. 
Pig. 5 is a section similar to that of 

30 3 but taken along lines 5—5 of Pig. 
4. 

Pig. 6 is" a section taken along lines 
0—6 of Kg. 2. 

Pig. 7 is a perspective view of the lock- 
35 ^HL *ar ^ invention. 

deferring now more particularly to the 
drawings, the key plug of the improved 
lock is designated by reference numeral 
10, and is rotatable in a bore formed 
4Q within a cylinder 11. Driver bores 12 
are formed in the cylinder 11 and are in 
alignment with tumbler bores 13 formed 
in the key plug 10. A key-way 14 is 
formed in the key plug and communicates 
£5 with each of the tumbler bores 13. This 
construction is of course conventional. 

A series of driver springs 15 are 
mounted in the driver bores 13 and press 
agfcinst^ drivers 16, being mounted about 
5Q P^s IT formed as integral portions of 
the said drivers 16. Tumblers 18 lie in 
the bores 13 of the key plug 10 and are 
pressed through, drivers 16 and springs 15 
into the extreme downward position of 
Fig. 3. The lower ends of the tumblers 

18 are shown in position in Pig. 3 for 
contact by a key to be inserted into the 
keyway 14. In Fig. 5 a key K is shown 
within the keyway 14 with its bitted edge 

19 contacting the lower end of the 
tumbler IS there illustrated. The upper 
end surface 18a of the tumbler 18 is shown 
in alignment with the periphery of the 
key plug 10 so that insofar as the tumbler 

65 IS and the driver 16 are concerned the 



key plug is free for rotation. Except for 
the rather different shape of the tumblers 
and drivers the structure so far described, 
is entirely conventional in this art. 

A longitudinal slot 20 is formed in the 70 
key plug 10, and in the locked position 
of the key plug 10 this slot 20 is in align- 
ment with a slot 21 in the cylinder 11. 
Mounted for sliding movement within, the 
slot 20 of the key plug 10 is a locking 75 
bar 22 best illustrated in Fig. 7. Part 23 
of the locking bar 22 is adapted for entry 
into the locking lot 21 of the cylinder 11 
as illustrated in Fig. 3, while the cam 
surfaces 24 of the bar are adapted for SO 
entry into grooves 25 formed in the 
tumblers 18. 

Springs 26 normally urge the locking 
bar 22 inwardly of the key plug so as to 
carry the cam surfaces 24 into the grooves 35 
25 of the tumblers. He springs are held 
in place by discs 27 that are forced into 
slots in the key plug as is illustrated in 
Fig. 6 and are suitably retained as by 
staking. In order to complete the descrip- 90 
tion of the lock, it mav be well to indicate 
that a cam 29 is secured as by screws 
30 to the inward end of the key plug 10 
for rotation by the key plug. 

While the majority of the tumblers are 95 
grooved as at 25 for cooperation with the • 
cam surfaces 24 of the locking bar 23, 
the shortest tumbler, called t£e No. 0 
tumbler in the trade, and so designated 
in the drawings, is not formed with 100 
grooves 25. Therefore, as shown by the " 
dotted lines in Pig. 3 the No. 0 tumbler 
surface 31 contacts the lowermost cam 
surface 24 of the locking bar 22 and main- 
tains the bar with its locking part 23 in 105 
the locking slot 21. In those few key ' 
plugs that will use one or more No. 0 
tumblers, this will be the condition of 
the p^rts when the key is not within 
the pluff. However, the No. 1 tumbler 110 
that is next in length to the No. 0 and :: 
is best shown in Pig. 4, is formed with 
one groove 25. Tumbler No. 1 will, in 
the locked position of the parts, allow the 
locking bar 22 to move under the influence 115 
of the springs 2« out of the locking slot * 
21 and entirely within the key plug. This 
will be the condition even when there is 
no key within the key plug, and therefore 
the locking bar 22 wall not prevent rota- 120 
tion of the key plug from its locked posi- : 
tion. Rotation of the key plug will of 
course be prevented by the arrangement 
of the tumblers IS and drivers 16. 

As is clearly apparent from the draw- 125 
ings, there is considerably greater clear- 
ance or tolerance between the tumbler; 
and drivers relatively to their bores 12 
and 13 than there is clearance or tolerance 
between the locking bar 22 and the lock- 130 



BEST AVAILABLE COPY 



607,199 



3' 



inj* slot 21. Therefore, with the bar 22 
within the key plug, a very slight rota- 
. tion of "the key plug will bring the lock- 
ing bar portion 23 beyond the locking slot 
5 21. Thereafter it will be impossible for 
the locking bar to move outwardly of the 
key ping away and from interlocking rela- 
tion to the several tumblers. In other 
words, the locking bar will be held as 

10 shown in Fig. 5 through contact of the 
end surface thereof with the cylinder bore 
in which the key plug rotates. It will 
then be impossible to move the tumblers 
18 as by a picking tooL 

16 The grooves 25 are formed in the 
tumblers at distances corresponding to the 
radial distances between the bittangs of 
the keys used to Bet the tumblers. Thus, 
the distance between two grooves 25 in 

20 a tumbler is the distance between sequen- 
tial bitting* of a key. Therefore, any 
key inserted into the lock, if that key is 
bitted in accordance with the bitting 
depths for which the lock is designed, 

25 will position the tumblers 18 so that their 
grooves 25 lie in alignment with the cam 
surfaces 24 of the locking bar 22. There- 
fore, provided there is no No. 0 tumbler 
present, the locking bar 22 will be able 

30 to move out of the locking slot 21 in the 
cylinder into locking relation to the 
tumblers _ This will be the condition also 
if a picking tool sets the tumblers with 
their grooves 25 aligned properly rela- 

35 tively to bar 22. If torque is not applied 
to the key plug until the tumblers have 
been moved vertically as by a special key 
or picking tool, then immediately upon 
application of torque the locking bar, if 

40 it is within the grooves 25 of the tumblers 
when the plug is rotated, will remain 
within those grooves to lock the tumblers 
against movement. If, on the other hand, 
the locking bar 22 is pressed outwardly 

45 into slot 21 by any one of the tumblers 
18 because of the positioning of that 
tumbler by a picking tool, or by a Bo. 0 
tumbler in the normal locking position, 
then the locking bar 22 will make it 

50 impossible to apply rotation to the key 
plug as is necessary in order to pick the 
several tumblers. This is true because the 
tolerance between the locking bar 22 and 
slot 21 is smaller than between the 

55 tumblers and drivers and their bores, all 
as earlier outlined. 

It has been found through the building 
of a model lock according to this inven- 
tion that that lock is extremely secure 

6Q against picking and that because of the 
extreme accuracy possible through the use 
of pin tumblers, it is safe against inter- 
change; that ^ is against operation by 
keys of approximately the same bitting as 
65. the key for which the lock is intended. 



It has also been found that the lock is 
capable of master keying in the approved 
manner of the art. 

It is believed that the operation and 
construction of the invention will now be 70 
quite apparent to those skilled in the art. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to be 
performed, we declare that what we claim 75 
is: — 

1. A cylinder lock having a key plug 
rotatable in a cylinder and tumblers for 
physically locking said key plug to said 
cylinder, characterized in that a locking 60 
bar is slidable on said key plug and mov- 
able into a position in which a part there- 
of extends outwardly of said key plug into 

an opening 1 in said cylinder, means are 
provided tending to press said locking bar 85 
into a position in which said part is with- 
drawn from 6aid cylinder opening and 
grooves are provided in certain of said 
tumblers into any one of which said lock- ^ 
ing bar enters, depending upon the posi- W 
ton of said tumblers in said key plug, 
when said locking bar is entirely with- 
drawn from said cylinder opening. 

2. A cylinder lock as claimed in claim 

1 characterized in that said grooves in 95 
6aid tumblers are spaced in a predeteov 
mined manner and so positioned relatively 
to the bitting depths for which the lock 
is designed that a groove in each of said 
tumblers will be in alignment with said 100 
locking bar in each of the possible stepped 
position to which said tumblers are set 
by a bitted key. 

3. A cylinder lock as claimed in claims 

1 or 2, characterized in thai one at least 105 
of the tumblers of said lock is short 
enough so that when raised to release posi- 
tion by a key it is positioned above 
obstructing relation to said locking bar. 

4. A cylinder lock as claimed in claim 110 
3 characterized in that said one of said 
tumblers when it is in its lowered locking 
position obstructs movement of said lock- 
ing bar out of said locking slot. 

5. A cylinder lock as claimed in any 115 
of the preceding claims characterized in 
that said locking bar is adapted to enter 
said grooves in said tumblers when 
grooves of the different tumblers are 
aligned. j.20 

6.. A cylinder lock as claimed in any 
of the preceding claims characterized in 
that the clearance between said tumblers 
and the cylinder and key plug bores in 
which they move are considerably greater 125 
than the clearance between saia locking 
bar and the opening in said cylinder, sub- 
tan tially for the purpose set forth. 

7. A cylinder loci as claimed in any 
of the preceding claims characterized in 130 
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that said opening in said cylinder is in the "with, which a key way is in. oommunica- 

form of a slot and said locking' bar has a tion. \ . #: 

locking part adapted to enter said slot. 9. A cylinder lock as claimed in claim 10 

8. A cylinder lock as claimed in any 1 substantially aB described with, refer- 

5 of the preceding claims in which said ence to the accompanying drawings, 

tumblers are associated with spring Dated this 14th day of August, 1944. 

pressed drivers, and are in aligned nores M ATfclvS & CLEBJL. 

.Published at Tbe Patent Office, 25, Southampton Buildings, London, W.C.2, from which 
Leamington Spa: Printed for Sis Majesty's Stationery Office, by the Courier Press.— 1948. 
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